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EDITORIAL NOTES 
AND NEWS 


The National Geographic Society is pleased to 
announce the resumption of the Geographic School | 
on Oc- | 


Bulletins for the 1957-1958 school year, 
tober 7. If you wish to receive this bulletin write 
to Ralph Gray, Chief, School 
National Geographic Society, 


Service Division, 


Dr. Loyal Durand, Jr., 
University of Tennessee, 
of Geography at the University of Hawaii for the 
academic 1957-1958. 


Professor of Geography. 


year 

A graduate fellowship in aviation geography has 
been established at the University of Pittsburgh. 
Those of you interested in this branch of the sub- 
ject may be interested in reading “World Aviation 
and Geography” written by The Rt. Hon. Lord 
Nathan and published in the January, 1957 issue 
of Geography which is the official publication of 
the Geographical Association in Great Britain. 

Did you read the.January, 1957 issue of Back- 
entitled “Ceylon-1957” which was pub- 
lished by the Public Services Division, Department 
of State, Washington, D.C.? 


ground 


According to the Science News Letter of July 18, 
1957 “Animals are not the only ones enjoying our 
national wildlife refuges. During 1956 a new 
public-use record was set when more than 7,500,000 
persons visited some 270 refuges. They came to 
fish, swim, go boating and picnicking or to study 
nature.” 

The Moore-McCormack Lines will build twin 
luxury cruiser ships and they will be named after 
the countries of Brazil and Argentina, At the re- 
quest, of the Brazilian government, the ship named 
for Brazil will be spelled “Brasil” rather than the 
customary English spelling of Brazil. The com- 
mon English spelling was abolished by the people 
in Brazil many years ago. 

B. Cressey, Maxwell Professor 
of Geography at Syracuse University, 
the coming academic 


Professor George 
is to spend 
vear at the American Uni- 
versity of Beirut in Lebanon under a Department 
of State (Smith-Mundt) grant. 
Cressey’s fifth visit to Southwestern Asia. In 
August, Professor Cressey attended the Tokyo Re- 


gional Conference of the International Geographi- | 


cal Union, and planned to spend September doing 
field work in Afghanistan. 


Washington 6, D.C. | 


| 
will be visiting Professor 


This will be Dr. | 
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A SHORT HISTORY OF HIGH SCHOOL 
GEOGRAPHY (TO 1936)’ 


SIDNEY ROSEN 


Brandeis University, Waltham, Mass. 


Karty YEARS 

Geography had a leading position in the curricula of early 
American high schools. This was probably a carry-over from the 
academy, the institution which, by 1821, had replaced the Latin 
grammar school as the leading type of secondary school in the 
country. 

The geography of the academies was a ‘‘useful’’ science which, 
in the opinion of most teachers, ‘‘elevated the mind toward God 
and one’s fellow man.”” Such an attitude exemplified the utilitar- 
ianism in American educational thought during the early 19th cen- 
tury. These vears saw the publication of a great number of geog- 
raphy texts and atlases. At the same time, an important concession 
to the academic importance of geography was made by Harvard 
University when, in 1803, that subject was accepted as credit for 
admission to the A.B. degree course. 

The appearance in 1784 of the Reverend Jedidiah Morse’s 
famous Geography made it possible for almost anyone to teach 
the subject. The most popular method of instruction was catecheti- 
cal, the prevailing system of teaching most subjects then, A pupil’s 
progress depended upon his ability to memorize answers to stand- 
ard sets of questions. One of the more quaint and amusing results 
of this kind of teaching was the publication of geography texts in 
verse. In one of these works,? New England was proudly described 
in this quatrain: **There is no spot on this earthly ball/Where 

* Adapted and modified from a doctoral dissertation, “A History of Science Teaching 
in the American Public High School, 1820-1920,” Harvard University, 1955. 

*From Victoriannus Clark, A Rhyming Geography, Etc.. as quoted in E. B. 


Andrews, “Geography and the Muses,” The National Teacher, U1, 3 (March, 1873) 
p. 84, 
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common people one and all,/Of male and female population/Can 
boast of equal education.’*? The white folks of Georgia, on the 
other hand, were criticized with true Yankee perspicacity : ‘‘ Drink- 
ing and gaming, sloth and pride,/Here pain the eye on every side ;/ 
And every virtue hence has flown/Save hospitality alone.”’ 

By the 1820’s, the various movements, both individual and 
organizational, to improve American education had begun to 
effect changes both in geographical textbooks and in modes of 
teaching. Maps and illustrations became an intrinsic part of the 
former; apparatus in the form of geographical globes, an impor- 
tant learning device for the latter. The catechetical way of teach- 
ing began to be abandoned. | 

This attitude reflected the spread of Pestalozzian ideas from 
Kurope to the United States. The Prussian government, in 1808, 
had revised their entire elementary school system on the basis of 
Pestalozzi’s methods, primarily the use of studies based upon the 
child’s sense perceptions. Those American educators who traveled 
in Kurope during the early 19th century and who came in contact 
with the Prussian school system returned eager to spread the 
gospel of teaching geography by the drawing of maps, the study of 
the pupil’s home region, and the observation of globes. 

The introduction of globes and maps marked the first appear- 
ance of scientific demonstration apparatus in the American com- 
mon school. Along with his orreries (mechanical planetary sys- 
tems), Josiah Holbrook of Connecticut (champion of the American 
Lyceum movement) began to manufacture geographical globes as 
early as 1828. He advertised widely that their use would revolu- 
tionize the teaching of geography in all schools. On April 12, 1837, 
the Massachusetts Legislature authorized school districts to raise 
money for the purchase of globes and maps. This action, first of its 
kind in the United States, was hailed by Horace Mann as ‘‘hardly 
second in importance to any law passed since 1647, when the com- 
mon schools were established.’’ By 1860, geographical globes were 
standard equipment in practically all school systems in the coun- 
try. In the high schools, it was common practice to have the globes 
constructed of slate, on which pupil or teacher could draw with 
chalk the physical features of the earth. 

A typical geography exercise in high schools before the Civil 
War is described in the Boston School Committee Report for 1857: 
‘*A pupil was sent to the blackboard to draw from memory a map 
of Italy. Having drawn the parallels and meridians, he sketched 
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with rapidity and accuracy its lines of seacoast and continental 
boundaries, the course of the rivers and mountain ranges, and 
located the most important towns, cities, and places of historical 
interest, at the same time giving an oral description of the most 
prominent geographical features delineated with a statement of 
interesting facts, ete... .’’ This performance must have delighted 
the School Visitor to the Boston English High School, for whom 
it was staged. 

The teaching of geography in high schools never acquired legal 
support. For example, the law of 1859 and subsequent legislation 
in Massachusetts required only that geography be taught at some 
point in the school system. Geography never equalled mathematics 
and history in importance as a college entrance requirement. Yet, 
in 1860, 48 out of 60 Massachusetts high schools offered geography 
courses. By 1868, the Philadelphia School Board had eliminated 
French from the high school curriculum in favor of physical geog- 
raphy and civil engineering because of the popular demand for ‘‘a 
more practical education. ”’ 


THe Risk or Puysican GeoGgRaPHy 

That aspect of geography which concerned itself with spectacu- 
lar phenomena as earthquakes, voleanoes, and geysers was called, 
before 1873, physical geography. This geography appealed to the 
sense of wonder and awe, and in the schools was coupled with a 
pious note of theological significance. In the high schools, physical 
geography began to displace locational geography to a marked 
degree. There was a growing discontent, however, among educa- 
tors and geographers alike with the content and methods of high- 
school geography. The publication of Guyot’s Physical Geography 
in 1873 ushered in a new era of geography teaching. 

Arnold Henry Guyot (1807-1884) came to Massachusetts from 
Switzerland as a state lecturer and school inspector. In 1885, he 
was appointed professor of physical geography at Princeton 
University, a position he held until his death. Guyot was a good 
friend of Louis Agassiz and taught with him at the famous summer 
school on Penekese Island. Guyot brought to America an enthu- 
siasm for Pestalozzian methods, particularly a firm conviction that 
physical geography was best taught thru the medium of pictures. 
Most important, his textbook introduced into American education 
the ideas of the German geographer, Carl Ritter (1779-1859). 

Ritter’s fundamental ideology was to treat the earth as a whole 
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organism comprising nature, man, and the moral and intellectual 
life. In Guyot’s words, Ritter substituted ‘intellectual symmetry 
for unmeaning casual arrangement, law for accident, relations of 
cause and effect for disconnectedness, unity for isolation.”’ 

Guyot’s Physical Geography was hailed as a milestone in the 
teaching of high school geography. Reviewers praised extrava- 
gantly the many beautiful illustrations and the fine maps printed 
in multicolor. It was emphasized particularly that Guyot, a for- 
eigner, had written a book admirably adapted to the needs of 
American schools, illustrating the spirit and methods of American 
teaching, and written from the standpoint of the American school. 
The popularity of Guyot’s work was evidenced by its immediate 
acceptance by two widely separated schools, the Boston, Massa- 
chusetts, English High School and the Milwaukee, Wisconsin High 
School. 

Nevertheless, even as Guyot’s textbook changed the structure 
of high school geography teaching, his scientific philosophy was 
being undermined by the widespread acceptance of the doctrine 
of evolution. The geological ‘‘uniformitarianism”’ of Lyell, the 
concepts of heredity, variation, adaptation, and natural selection 
of Darwin and Huxley became the basis of a new aspect of physical 
geography called ‘‘physiography,’’ or a description of the ever- 
changing features of the earth’s surface. 

A minor sensation in the geographers’ world was created in 
1877 with the publication of Thomas Huxley’s Physiography, a 
study which began with the Thames River and branched out to 
encompass the sea, meteorology, the earth and its motions, and 
the sun. Representative of the kind of textbook offered to American 
high school students in 1888, fifteen years after Guyot, was Hin- 
man’s Eclectic Geography. This book opened with a chapter of 
elementary physics, and then, using the methods of this exact 
science, dealt with the geography of the earth. 

In 1870, both Harvard University and the University of Michi- 
gan accepted physical geography for admission to the A.B. degree 
course. In most secondary schools, the subject was an elective, and 
was usually taught as a half-year course. In the eyes of many 
educators during the latter part of the 19th century, however, 
physical geography, in spite of an incipient popularity, was being 
poorly taught in the schools. 

This charge was well substantiated by the lack of qualified 
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teachers. Few specialists in geography were being turned out by 
the colleges and universities. In 1897, for example there were only 
three professors of geography in the entire United States: Davis at 
Harvard, Tarr at Cornell, and Libby at Princeton! Graduates of 
normal schools were, in general, competent to teach geography 
only at the elementary level. Opportunities for training were 
inadequate to supply the geographical specialists needed to build 
up physical geography as an important and substantial high-school 
subject. 

Making an attempt, in 1892, to raise physical geography to the 
scholastic status of Greek, Latin, and mathematies in the high 
school, the Committee of Ten of the National Education Associa- 
tion laid the foundation for a major change in high-school geog- 
raphy. They recommended that physical geography contain ele- 
ments of botany, zoology, astronomy, meteorology, commerce, gov- 
ernment, and ethnology. A further recommendation was that a 
half-vear of physiography in the first vear of high school be fol- 
lowed by a half-vear each of geology and meteorology as electives. 

There were three major results of this Committee’s action: 
(1) the domination of the course content and methods of high- 
school geography by a single college professor for about fifteen 
years (William M. Davis of Harvard); (2) the introduction of the 
physical geography laboratory into the high school; and (3) the 
acceptance of physical geography as a college admission subject 
by the College Entrance Examination Board. 

William Morris Davis (1850-1934) came to the Lawrence Scien- 
tific School of Harvard University in 1878 as an instructor in 
geology. By 1885, he was an assistant professor of physical geog- 
raphy and the leading figure of a small group of geographers who 
were proselytizing their students (and future geography teachers) 
to the viewpoint of modern dynamic evolutionary physiography. 
In 1904, Davis organized the Association of American Geographers 
and helped found the Journal of School Geography (whose first 
editor was Richard EK. Dodge of Columbia University). 

As part of a new system of admission requirements put into 
effect in 1900, the Harvard University Catalog listed, in 1898, 
physiography (along with astronomy and meteorology) as an elec- 
tive physical science for admission credit. The student was re- 
quired to take written and laboratory examinations, and had to 
present a notebook in which was recorded observations made in 
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his high-school laboratory. Professor Davis was asked by Harvard 
to write a pamphlet describing a typically eligible physiography 
course. His ‘*Outline of Requirements in Physiography’’ included 
a plan of study for a complete high school recitation and labora- 
tory course, and was sent to secondary schools thruout the country. 
Davis hoped that placing geography in the category of a high 
school laboratory science would cause higher standards to be set, 
and that the teaching of high school geography would have to im- 
prove. This hope was never realized within his lifetime. 

Compared to the earlier successes of the high school physies and 
chemistry laboratories,’ the physiography laboratory was essen- 
tially a failure. Most of the school systems initiating such a labora- 
tory found it to be ineffectual because: (1) the subject matter was 
too diverse; (2) there was a lack of adequate apparatus; and (3) 
there were few competent teachers. Some midwestern systems 
(Chicago, Cleveland, Joliet) organized and conducted high-school 
laboratories in physiography, but such cases were the exception, 
rather than the rule. 

A minority of geography teachers, sharing the prevalent belief 
that the laboratory was an educational panacea for the ills of 
high-school science teaching, were convinced that geography in 
the high school had finally arrived. Most realists, nevertheless, 
admitted that the physiography laboratory was generally con- 
sidered to be a novelty. Satisfactory quantitative exercises were 
not only difficult to find and perform, but proved to be unappealing 
to the average student. By 1904, only a handful of well-organized 
physiography laboratories existed. These were centered in the 
midwest, where physical geography persisted for the longest time 
in the high school curriculum. 

The age of the ‘‘specialist’? also made it evident that geog- 
raphy, per se, could be subdivided into a large group of derivative 
or allied sciences: astronomy, geology, mineralogy, oceanography, 
meteorology, climatology, biology, ethnology, demography, cartog- 
raphy, and so on. This stratification was considered by some to be 
the cause of the downfall of physiography in the American high 
school. One geographer, in 1904, described the average physiog- 
raphy course as ‘‘the dry bones without the flesh and spirit... as 
if each daughter born took something away from the mother— 
dismembered the mother. This is unnatural: bearing is not a 
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process of subdivision and dismemberment of the parent... . The 
remnant has been stuffed out with what is not living geography, 
and the result is we have a corpse... in place of a live science.’” 

Nevertheless, physiography was swept into the high schools 
over the protests of objectors. The enthusiastic leaders of this 
movement were mostly university professors. In June, 1902, the 
College Entrance Examination Board added to its lists a geography 
examination, which included questions on meteorology, geology, 
ecology, and astronomy. The presentation of a laboratory notebook 
with experiments performed by the student in his high school 
physiography laboratory was required for part credit. This re- 
quirement was dropped in 1911. 


THe SeEarRCH FOR A PANACEA 


In 1908, both the National Education Association and the 
Association of American Geographers reported a growing dissatis- 
faction with physical geography, including laboratory work, 
despite the marked advance in its popularity since 1893. These 
groups recommended that geography be redesigned to suit the 
needs of the terminal rather than the college preparatory student. 


It was suggested that economic and regional geography was the 
best to prepare the average high school student for life. 

The study of economic geography had become increasingly 
popular in European secondary schools at the turn of the century. 
In America, a new emphasis on this kind of geography also began 
as a natural consequence of what Schlesinger called ‘‘the erum- 


bling of national isolation,’’ when ‘‘industrialists found they 
needed to look elsewhere to market their growing surplus of goods, 
and capitalists began to scan the globe for opportunities to sup- 
plement their domestic investments.’” This was the time when the 
political and economic power of the United States increased and 
hegan to influence affairs in all parts of the world. 

During the period 1902-1917, economic, or commercial, geog- 
raphy appeared along with a growing interest in the concept of 
the vocational high school. One of the more popular developments 
of the Smith-Hughes Act (which, in 1917, made vocational educa- 

*M. H. Paddock, “Physical Geography in Our Public Schools,’ Education, XXV, 
3 (November, 1904) p. 162. 

5A. M. Schlesinger, Political & Social Growth of the American People, (1865-1940), 
Macmillan, New York, 1941, p. 256. 
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tion the business of the Federal government) was the high school 
of commerce. In these schools, commercial geography came not 
only to stay, but to outlive all other kinds of high school geog- 
raphy. 

At the same time, a few men, mostly at the university level, 
struggled desperately to keep physiography alive in the high school. 
Their battle was a losing one. There was a lack of unity of purpose, 
dull textbooks, and formal, remote laboratory work. In 1910 
occurred the sudden surge in popularity of a high school course in 
general science. Its proponents mocked the Davis type of physiog- 
raphy course: ‘*. .. storms should come under meteorology, the 
study of water under chemistry, the characteristics of water under 
physies, and the consideration of vegetable and animal life in 
water under biology ... if physical geography is to supply instrue- 
tion in all these details, it should change its name to General 
Science.” By 1922, the percentage of high-school pupils electing 
physical geography had dropped to 4.8 (from 21.5 per cent in 
1905!), and 18.3 per cent were already enrolled in general science. 
Geography was also partially swallowed by a survey course in 
history called social science, 

A strong bid to motivate the high school student was the 
introduction of ‘Shuman geography’? in 1921. This phase, which 
sought to investigate the geographical surroundings of man acting 
directly thru plants and animals on man, was apparently another 
reaction against *‘dehumanized’’ physiography. Coupled with the 
new geography was the concept of the ‘project method’? of teach- 
ing, partly a return to Pestalozzi, partly an outgrowth of the child- 
centered school movement. 

Yet, this new development failed as a panacea for the problems 
of high school geography. Only commercial geography survived; 
the other geographies began to disappear from high-school cur- 
ricula. In 1927, the geographer, Harold W, Fairbanks, wrote: ‘‘If 
geographers had been more united and more aggressive, the subject 
would not have suffered the eclipse which it is undergoing in the 
schools below the university.’” 

By 1934, only 1.6 per cent of high school pupils were electing 

*P. E. Rowell, “General Science vs. Physical Geography,” School Science & 
Mathematics, XI, 2 (February, 1911) p. 119. 


"H. W. Fairbanks, Real Geography and its Place in the Schools, Wagner, San 
Francisco, 1927, p. 160. 
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physical geography, while + per cent were enrolled in commercial 
geography courses. Most leading liberal arts colleges were no 
longer accepting geography for admission. Harvard University 
removed physical geography from their admissions list in 1936. 
This same year marked the publication of the last College Board 
examination in geography. Only the ghost of geography remained 
in the American high school as a short elective course for students 
in commercial or general studies. 


SOME ASPECTS OF THE KARIBA HYDRO- 
ELECTRIC PROJECT IN THE CENTRAL 
AFRICAN FEDERATION 


HARM JAN DE BLIJ 


Northwestern University 


INTRODUCTION 


Notoriously poor in its mineral fuel resources, Africa South of 
the Sahara is turning toward its great hydroelectric power poten- 
tial to ensure the possibility of continued industrial expansion and 


mining development. Several factors have retarded the utilization 
of many physically ideal sites; amongst these, the location of the 
sites, the transmission problem, cheap labor keeping the price of 
coal at a low level, the more limited capital requirements of the 
thermal plant and the moderate industrial development have been 
of major importance. 

Recent industrial development in the Central African Federa- 
tion has been described as phenomenal and there appears to be 
every reason to expect this trend to continue. Based on the exploita- 
tion of one of the most intensively mineralized regions in the world, 
supported by a rapidly growing secondary industry and specialized 
agricultural products, the well-balanced economy of the Federation 
will depend for its future stability upon an ample supply of electric 
power (Fig. 1). 

For the Northern Rhodesian Copper Belt, a new source of power 
must be commissioned, whether hydroelectric or thermal. The Gov- 
ernment of the Federation has decided to meet the increasing de- 
mands with one of the greatest hydroelectric projects ever devised. 
It is the purpose of this investigation to analyze the factors in- 
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volved in the development in Africa of a scheme of this magnitude. 


To the Central African Federation, it will probably be the most 
important event in history and upon its success will depend the 
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prosperity of that country. To the rest of Africa, this will be an 
example of what can be achieved with careful study and enterprise. 


Tue Facror or Cost 


The Central African Federation has derived its electricity 
chiefly from thermal stations. In considering whether these stations 
should be supplemented by hydroelectric stations or not the cost 
factor played a vital role. The capital required for installation is 
generally much higher in the case of hydroelectric plants, but this 
nay be ameliorated considerably when operating expenses are 
taken into account. Fuel costs may rise in the case of thermal sta- 
tions, causing an increase in the cost of the electricity supplied. 
Hydroelectric power is cheaper than thermally generated power to 
the extent that while the initial cost of construction appears to 
justify the establishment of a thermal plant, the cheaper hydro- 
electric power may swing the balance in favor of the latter. Fur- 
thermore, hydroelectric plants have attained approximately the 
maximum possible efficiency, and therefore, are less likely to be- 
come uneconomical or obsolete than thermal plants. 

In addition, several features of the proposed site in the Federa- 
tion are unique to Africa. Within a comparatively small radius 
major domestic, industrial and mining consumers are located. The 
cost of transmission to these areas is not prohibitive, while the 
transportation of coal to thermal plants located there might tax the 
already overloaded Rhodesian Railways beyond capacity. 

The Project Report states that the overall cost of construction 
of a hydroelectric plant at the selected site will be approximately 
$317,000,000. On the other hand, the capital required for thermal 
stations of equivalent capacity was some $283,000,000, The period 
over which this capital would be required was from 1960 to 1971. 
But the accumulated figure over the same period showed that the 
hydroelectrie power would save $123,000,000. Thus by constructing 
a hydroelectric plant, during the first decade of its operations it 
would actually save some $89,000,000 to the Federation, taking into 
account both cost of installation and power production over a 
decade. 

It is planned to complete the hydroelectric scheme in two stages. 
The first stage, which will produce 500 megawatts, will cost 
$222,500,000. The 1,200 megawatt producing complete scheme will 
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cost $317,000,000. This will result in the power being produced at 
the following estimated cost : 


TABLE 1 
EstiMATeD Cost oF Karina Power, 1961-1972 


Price in Cents —— Price in Cents 
ear 
per Unit per Unit 


Year 


1961 1967 484 
1962 . 686 1968 .425 
1963 1969 3899 
1964 .569 1970 .375 
1965 .557 1971 .352 


1966 1972 .330 


The average cost of production of thermal power in the Central 
African Federation is at present .849 cent. By 1971 the Kariba 
hydroelectric scheme is expected to be saving the Federation 
some $28,000,000 per annum. Certain of the existing thermal 
stations will be supplementing the Kariba production, so that the 
cost of the combined output will be as follows: 


TABLE 2 


KARIBA AND THERMAL Power, 1961-1971 


Price in Cents 


Year per Unit 


1961 


1962 .875 
1963 .778 
1964 .723 
1965 .687 
1966 .656 
1967 .561 
1968 
1969 .470 
1970 .425 


1971 


These figures assume that the cost of the coal utilized by the 
thermal power stations in the Federation will remain close to its 
present level. It may be expected, however, that a rise in cost will 
take place over the decade of Kariba construction, Railway charges 
may further affect the thermal stations. The hydroelectric power 
production planned at the cost discussed above will greatly relieve 
the strain on the Rhodesian Railways, 34 per cent of the total traffic 
of which is coal traffic at present, as well as avoid heavy investment 
in additional locomotives and wagons for that traffic. It is estimated 
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that if hydroelectric power in adequate quantities is available from 
Kariba in 1961, there will be a saving in the carriage of coal of 
950,000 tons. The saving in 1971 would be over 3,500,000 tons. In- 
deed, the export of coal would become feasible. 

The suggestion has been made, that thermal stations be placed 
near the coalfields, thereby avoiding the long train haul and elim- 
inating the factor of coal transportation. This would, however, re- 
quire considerable investment for the further development of coal 
mines, capital would be required for water supplied to the thermal 
stations, and the transmission lines would be longer and more 
costly than those which will carry Kariba hydroelectric power. 

Many more factors than have been discussed above come into 
play in connection with the construction of the hydroelectri¢ proj- 
ect. Transmission lines require substations at certain intervals. 
Access roads have to be constructed. Labor recruitment, involving 
medical and educational services to the 5,600 Africans and over 900 
Whites working at the site, all contribute to the cost factor. The 
Africans living in that part of the Gwembe Trough to be inundated 
by Lake Kariba will be moved to other homes. On the Northern 
Rhodesian side of the valley alone this required over $500,000 in 
individual compensation for the loss of homes and gardens and 
$1,000,000 above this for transport and construction of new dwel- 
lings.' Preliminary investigation indicated that the cost of clearing 
to a depth of 60 feet the vegetation on the Southern Rhodesian 
shore of the lake over an area of approximately 200,000 acres would 
be some $5,500,000. 

On April 28, 1955, the Prime Minister of the Central African 
Federation, Lord Malvern, stated that the International Bank for 
Reconstruction and Development had agreed to back the Kariba 
project. Exhaustive investigations had shown that the project was 
in the best economic interests of the Federation, that it was tech- 
nically sound, that the demand for power had not been overesti- 
mated and that the necessary external borrowing was within the 
nation’s capacity. The British South Africa Company Ltd. has 
agreed to lend $11,200,000 and the Standard Bank of South Africa 
Ltd. and Barclays Bank, D., C. & O. have agreed to lend $5,600,000 
each. The copper mining industry of Northern Rhodesia is lending 
the Federal Government $56,000,000 at 4.5 per cent interest. It has 


*“Resettlement of Zambezi Valley Africans,” extract from Newsletter, published by 
the Federal Information Department. 
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also agreed to accept thru the Rhodesia Congo Border Power Cor- 
poration, during the calendar years 1961-1967, a surcharge on 
energy supplied to it from Kariba which will vield a total amount 
of $28,000,000 over that period. 

These offers indicate that a substantial part of the total capital 
investment needed for Kariba is being supplied by local resources. 


SELECTION OF THE SITE 


The physical conditions favorable to water power development 
include a narrow channel, sunk in hard crystalline rock, a relatively 
high gradient, a large volume of water, an area above the projected 
dam which may be inundated and which also has the nature of a 
reservoir, not a flat plain, and certain temperature qualifications 
with which here in tropical Africa there will be no conflict. Other 
factors include a position of the dam relative to the markets for the 
power within the transmission radius, and a low percentage of silt 
in the water of the stream will prolong the effective life of the dam. 

Two sites have been the subject of intensive investigation and 
considerable debate, the question being which has the conditions 
most likely to fulfill the requirements of the project to be under- 
taken. The Kafue River, in its erratic and abruptly turning course, 
enters the Kafue Flats, from which it is separated by a range of 
hills, thru a gap, the Meshi Teshi Gorge. After traversing the 
Kafue Flats, it flows onto a granite surface into which it has cut a 
trough. The fall in this 22 mile long gap is some 1900 feet. The 
Flats above the gorge are extremely level and here the river has a 
very low gradient as well as a variable flow. 

The Zambezi River at Chirundu has a catchment area of about 
206,000 square miles, and a possible flood discharge of 678,000 
cusees (one cusec is one cubic foot per second). At the Kariba 
Gorge, the channel narrows to some 50 yards and less. The valley 
above the Gorge is of such a nature that it would, in the event of 
damming of the Zambezi, form a lake of considerable depth and a 
width of between 12 and 20 miles. Like the Kafue, the Zambezi here 
flows over hard basement rocks. The Zambezi by treaty’ is an in- 


*Report on the Kariba Gorge and Kafue River Hydroelectric Projects, Inter- 
Territorial Hydroelectric Power Commission for the Central African Council, Salisbury, 
May, 1951. 


‘Sir E. Hertslet, The Map of Africa by Treaty, 3rd ed., London, 1909, Vol. ITI, 
p. 1022. 
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ternational river, but the complications arising from this point 
have been resolved at a conference held in 1950 by the Portuguese 
and Central African Governments. 

We may thus concentrate upon the physical aspects of the 
question, The Government of the Central African Federation re- 
ferred the problem to French consultant engineers, foremost 
amongst whom is the noted M. Coyne. The Kafue if dammed at the 
trough below the Kafue Flats, would inundate great sections of 
these excellent farmlands, the destruction of which should at all 
cost be avoided. This could be accomplished by building a storage 
reservoir in the Meshi Teshi Gap, which if built some 14 miles below 
the road bridge and with a height of 100 feet and length of 600 feet, 
would ensure a net effective storage of 100,000 acre feet.. The dam 
would of course regulate the flow of the Kafue and the farm lands 
within the Flats would be saved. The dam would also serve the pur- 
pose of meeting the extremely variable flow of the Kafue. 

Amongst the factors favoring the Kariba Project is the low 
percentage of silt in the Zambezi River which during the flood 
period amounts to approximately 1 in 1600 by volume.’ During low 
water periods this falls to 10 per cent of this amount. From the 
point of view of silting up, the life of the dam is estimated at 1000 
years. It was not possible to quote the average silt content of the 
Kafue due to a factor which has been of vital importance in the 
decision to commence first with Kariba. This has been emphasized 
by M. Coyne, who stressed in certain of his correspondence the 
point that it will take several vears of observation to appreciate 
with sufficient accuracy, firstly, the flow regulated by the Meshi 
Teshi Reservoir, secondly, the reduction and evaporation on the 
Flats, and thirdly, the inflow on the intermediate catchment area. 
Accurate gauging has been in progress on the Kafue only since 1946 
and although it appears that Meshi Teshi will substantiate opti- 
mistic predictions, this must be converted into proof based on firm 
hydrological data. Reliable records over an adequate period of time 
are required. M. Coyne, in a letter to the Rt. Hon. the Prime Min- 
ister of the Federation, dated April 13, 1955, wrote: 

“In the immediate future, however, were Kafue started first—as it was urgent to 
launch either one or the other because they could not be undertaken together .. . there 


‘Sir William Halcrow, H. J. F. Gourley, C. H. Pickworth, and G. Kennedy, Report 
on the Kafue Hydroelectric Project, London, 1953 

°J. H. Wellington, Southern Africa, The University Press, Cambridge, 1955, Vol. 1, 
p. 405. 
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would be a risk of not drawing the full benefit from this scheme, because all its resources 
are not yet fully known. 

“The various experts who have examined the delicate question of the discharge of 
the Kafue are more or less agreed upon the estimate of the probable firm guaranteed 
flow, although there can be no complete certainty in this matter and that long vears of 
observation will be required for making sure, and particularly for finding out the part 
plaved by the Flats. 


“Tt is thus quite clear that there would be a risk, in the case of Kafue, of a total 
expenditure which would be higher than that expected if the final choice for the arrange- 
ment of the scheme could be made immediately.” 

The flow of the Zambezi, on the other hand, has been measured 
accurately since 1924 at Livingstone and since 1937 at Chirundu 
above the Kafue confluence. The Kafue and Kariba Gorges are 
within 50 miles of each other and relative location does not influence 
the choice. The decision to commence at Kariba was based on the 
known physical factors, and altho the Kariba Project will possibly 
prove to be somewhat less favorable and more expensive than the 
Kafue Scheme, the knowledge of the Zambezi River justified the 
choice. It is planned to construct Kafue in the future, so that it may 
supplement Kariba and provide surplus power to Southern Rho- 
desia, whereas temporary power failure due to lack of river flow 
will not be disastrous due to the dependable supply at Kariba. 


CONSTRUCTION OF KARIBA 


The problems which arise in the construction of a dam on a 
river with a flow as variable as that of the Zambezi would require 
special attention anywhere in the world. Engineering, however 
problematic, did not produce the only questions to be solved. The 
Kariba Gorge and Gwembe Trough are sparsely occupied by a 
primitive people. No roads had been built in the area, which for 
purposes of investigation had been visited by small parties but 
which had no amenities for rapid movement of heavy equipment. 
Spraying against Tsetse fly and other insect pests was started and 
a road system was laid out in order to facilitate the movement of 
the required machinery. Attractive wages were offered and hous- 
ing, educational and medical facilities for the workers were estab- 
lished. In this, a high standard was maintained thruout, since 5,600 
Africans and over 900 Europeans are offering their skills and 
risking their health in an operation which could readily be jeopar- 
dized by labor problems. Survey teams preparing for the Kariba 
electrical transmission lines were sent out. Below the dam site, a 
road and foot bridge were constructed across the Gorge. Resettling 
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of the Africans in the Valley and the clearing of vegetation there 
were commenced. 

Almost immediately after Parliament by 25 votes to 7 had en- 
dorsed the decision to proceed with Kariba, construction was 
started. It is taking place in several distinct stages. For reasons of 
speed and economy, a pure arch design, constructed in mass con- 
crete, was preferred above that of a gravity dam. The 400 foot high 
dam will create the largest man-made lake. It will flood the Gwembe 
Trough for some 140 miles, with a maximum width of 20 miles and 
a maximum depth of 390 feet. The lake will provide a high degree 
of regulation; of the total flow of the river, 84.5 per cent will be 
utilized in the production of power, 9.5 per cent will be lost by 
evaporation and only 6 per cent will be lost over the spillway.’ The 
total quantity of water contained by Lake Kariba will be 140 mil- 
lion acre feet, approximately 4.5 times the capacity of the Hoover 
Dam in the United States of America. Altho the flow of the Zambezi 
varies between 15,000 and 200,000 cubic feet per second, 39,000 
cubic feet per second will be drawn from the reservoir continuously. 
The central spillway has eight divisions capable of allowing the 
passage of 300,000 cuseecs. Recent floods of the Zambezi have shown 
that this is always a possibility. 

The reservoir will fill while the construction of the dam pro- 
ceeds. It should take three years beyond the completion in 1960 for 
the lake to fill in the unlikely event of average precipitation. 

Turbines and transformers will be placed in underground halls. 
Each single turbine will drive a 100 megawatt alternator and will 
approach in output that the largest existing thermal station in the 
Federation. Ultimately there will be 12 such turbines. 

The process of construction of the dam is taking place in several 
distinet phases, each-closely bound up with the regimen of the Zam- 
hezi River. A series of sketches will illustrate the conquest of the 
Zambezi. 

Figure 2 illustrates the initial stages, use being made of the low 
water seasons of 1955 and 1956. Water having receded from the 
banks, the construction of a thin circular arch concrete coffer dam 
was commenced on the left (Northern Rhodesian) bank of the river. 


*For information on the construction of the dam, I am indebted to Duncan L. 
Anderson, from whose analysis, “Kariba Hydroelectric Power for Central African De- 
velopment,” these and the following figures were derived, and to Optima, published 
by the Anglo American Corporation of South Africa, for permission to quote these figures. 
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It encloses the left flank section of the dam while allowing the Zam- 
bezi to flow thru its natural channel. A diversion channel was then 
excavated, leading from the river, thru the area enclosed by the 
coffer dam, and, downstream, back to the river. Within the en- 
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closure, the coffer dam prevents the flow of water until the comple- 
tion of the works. The only activity on the right bank consisted of 
the construction of a diversion tunnel, 40 feet high and 33 feet wide, 
and some 1300 feet long. 

Figure 3 represents the progress during the succeeding high 
water season of 1956-1957. The main activity was the continued con- 
struction within the area protected by the left bank coffer dam of 
the left flank section. Within it, and in line with the diversion chan- 
nel described above, four temporary openings were left. On the 
right bank, the above-water portion of the right flank was com- 
menced. It was during this stage of the construction that the great 
March, 1957 flood took place, endangering the success of the whole 
project. The level of the Zambezi reached an absolute maximum at 
Kariba, inundating the area within the coffer dam. Fortunately, 
there was no loss of life and the damage required only minor re- 
pairs. The main concern was a delay of several weeks. 

Figure 4 outlines a critical stage in the construction. During the 
low water season of 1957, the Zambezi was diverted thru the left 
bank diversion channel after the demolishing of the temporary 
coffer dam. Rock fill was dumped in the river to still the water 
upstream, forcing it into the diversion channel on the left bank, 
and thru the previously excavated tunnel on the right bank. An- 
other two arch coffer dams, forming a circle, were constructed on 
the right bank and within these the right flank section of the dam 
was constructed, connecting with the left flank section as illustrated. 
On both banks, excavations were started for the extensions of the 
main dam, 


Figure 5 embraces the progress to be made during and after the 
low water season of 1958. The temporary openings in the path of 
the left bank diversion channel are to be closed, as well as the 
tunnel in the right bank. As the reservoir fills, the construction of 
the dam will proceed, until in 1960 the turbines, transformers and 
other equipment have been installed and the first stage is com- 
pleted. 


THe TRANSMISSION SysTeM 
A maximum efficiency must be derived from a transmission 
system; it must be durable, and it must be planned carefully where, 
as in the case of Kariba, it will be expanded over a number of 
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years. Along the 935 miles of total transmission distance, 3,600 
pylons will be built.’ Steel-cored aluminum conductors are to be 
utilized only. In order to reduce the loss of energy which accom- 


‘Preparation for Kariba Transmission Lines,” Newsletter, Federal Information 
Department, February, 1957. 
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panies transmission over great distances, a very high voltage is 
to be used. Much research was done on the question of voltage, and 
it was decided to transmit first at 350,000 volts and to make certain 
provisions to allow for an increase to 380,000 volts at a later date.* 


* Project Report. 
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Figure 6 illustrates the relative locations of the cities involved, 
and represents the intended development of the 350 kV power trans- 
Inission system.° 


’Dunean L. Anderson, “Kariba Hydroelectric Power for Central African Develop- 
ment,” Optima. Vol. 6, No. 2, June, 1956 
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CoNncLUSIONS 


Within five years, the Central African Federation will be able 
to expand industrially without the constant threat of a dwindling 
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TABLE 3 


TRANSMISSION DISTRIBUTION SYSTEM 


Locations Distances in Miles 
Kariba-Kitwe 275 
Kariba-Norton 170 
Kariba-U mniati 220 
Salisbury-Norton-U mniati-Bulawayo 270 
Total 935 


supply of energy. While at present the project constitutes a rather 
heavy drain upon the supplies of construction materials, particu- 
larly cement, and transport facilities, and thus temporarily slightly 
impeding the industrial development, the results will be well worth 
the effort. Beside the actual material influence upon the economy 
of the Federation, however, there appears to be a psychological 
effect upon the whole of Africa South of the Sahara which is 
likely to be far reaching. Here, in an almost uninhabited area, 
will have been constructed a-hydroelectric scheme which rivals the 
greatest in the world. What will be its effect upon the population of 
surrounding territories? The expansion of mining and industry will 
encourage the flow of capital and labor; from the least to the most 
skilled will be required in increasing amounts. As a result, the 
standard of living is almost certain to rise faster than anywhere 
else in Africa. To the Federation, Kariba leads the way for Kafue 
and Shire. To all of Africa it will be a shining example of what 
may be achieved elsewhere. The Belgian Congo might within a cen- 
tury refine its uranium or West African bauxite thru a harnessed 
Congo River. The Union of South Africa might reflect that labor, 
and consequently coal, might not remain quite as cheap as it is at 
this time. 

It may be that the Federation possesses sites for hydroelectrie 
power such as are found nowhere else on the continent. On the other 
hand, surveys in 1925, 1957, and 1940 all pointed to Kariba,-: but 
only in 1955 was work started there. Urgent need causes action 
which has been long delaved. When the time comes for other sites 
to be developed however, Kariba and the lessons learnt there 
will be a most valuable asset. In the meantime, Kariba will stand 
as a monument of the courage, the enterprise and the far-sighted- 
ness of the people of the Central African Federation. 
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IRRIGATION PROGRESS IN THE MEXICAN 
NORTHWEST 


WILLIS B. MERRIAM 
State College of Washington, Pullman 


The Mexican government is currently engaged in the most ex- 
tensive program of irrigation reclamation in its history, and the 
northwestern states of Sonora and Sinaloa are the leading bene- 
ficiary areas. These states are part of the Sonora Desert, one of the 
seven major tropical desert and steppe regions of the world. Not 
only do they need water supplementation, if significant numbers 
are to live within their confines, but natural conditions are such 
as to encourage irrigation reclamation. 

The coastal lowlands tho narrow, extending from less than ten 
miles to perhaps fifty in width, are sufficiently moderate in relief 
to permit gravity flow irrigation systems to be constructed. Most 
of coastal Sonora receives 10 inches or less of precipitation with 
seven-tenths of it falling during the three months of July, August, 
and September. Sinaloa’s coasts are somewhat better watered and 
receive from 10 to 30 inches, but with most of it falling in the three 
summer months and in a tropical lowland zone, the area remains 


arid or semi-arid from the standpoint of rainfall efficieney. Fortu- 
nately the desert lowlands are flanked on the east by the Sierra 
Madre Occidental, where the precipitation total is double that of the 
lowlands, altho most of the water traditionally has been lost thru 
torrential run-off. 


The rainfall regime, nevertheless, results in numerous fluctuat- 
ing rivers or streams that head in the mountains where the run-off 
waters can be, and are being, impounded, providing an extensive 
source of supplementary water for use on the valley floors and 
coastal plains, in some instances providing sufficient fall for the 
generation of hydroelectric power as well. Rivers such as the Altar- 
Caborea-Concepcion series, the Sonora, the Yaqui, the Mayo, the 
Fuerte, the Sinaloa-Petatlan, the Culiacan-Humaya, the San Lor- 
enzo, the Piaxtlan, and the Sa de Los Frailes, provide water for 
eight major irrigation districts, the Altar, the Hermosillo, the 
Yaqui, the Mayo, the Fuerte, the Sinaloa, the Culiacan and the San 
Lorenzo. Several of these projects are essentially complete, having 
been put into production from 1950 to 1954. Others are under con- 
struction or are scheduled for imminent construction (Fig. 1). 
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PROJECTS 
A- Altar 

B - Hermosillo 
C- Yaqui 

O- Mayo 

E- Fuerte 

F- Sinaloa 

G- Culiacan 
H- San Lorenzo 


OCEANO 


PACIFICO 


SONORA-SINALOA 
COAST OF MEXICO 


ACAPONMETA 


Fic. 1. Irrigation Projects and Cities of the Sonora-Sinaloa Coast of Mexico. 


Thru the courtesy of the chief engineer in charge of reclamation 
for the office of the Secretaria de Agricultura vy Ganaderia, the 
following objective data regarding west coast Mexican irrigation 
has been compiled. For the eight projects within the scope of this 
report, the area brought under irrigation up to and including 1954 
totalled 598,000 hectares or 1,477,000 acres. Projects under con- 
struction in 1955 and 1956 or earmarked for the immediate future 
will amount to 650,000 hectares or 1,605,000 additional acres, re- 


sulting in an irrigated acreage equal to three projects the size of 
the Columbia Basin development in the state of Washington. 
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IRRIGATION PROGRESS IN MEXICO 


Kicut Masor Prosecrs 

A brief description of each of the major projects in the west 
coast states of Sonora and Sinaloa follows: 

1. The Altar project reclaims 3,000 hectares with water from the 
Cuahtemoe dam on the Rio Altar and 30,000 additional hectares 
from pumping and small scale diversion works (bombeo y pequenas 
obras) from the Rio Caborea, 

2. The Hermosillo project irrigates 10,000 hectares from the 
Abelardo Rodriquez dam, 70,000 hectares from pumping and small- 
seale operations around Hermosillo, and 15,000 hectares from 
pumping stations near Guaymas. Under construction in 1956 were 
developments aimed toward watering an additional 15,000 hectares 
in the Guaymas area. 

3. The Yaqui project is rapidly expanding southward. In 1956 
the waters from the Alvaro Obregon and the Angostura dams on 
the Yaqui were irrigating 115,000 hectares in this area around 
Ciudad Obregon, and a tributary dam capable of watering 80,000 
hectares was under construction. The entire area to be irrigated 
here will be 220,000 hectares, with 48,000 Kilowatts of hydroelectric 
power as a supplemental product. 

4. The Rio Mayo project derives water for 40,000 hectares by 
simple diversion near Navojoa, altho under construction in 1956 
was the Mocuzari dam capable of storing water for the reclamation 
of an additional 30,000 hectares. 

>. The Fuerte project deriving its water from the Miguel 
Hidalgo dam, and other supplementary dams under construction 
will reclaim at least 300,000 hectares. Thus far about 70,000 are 
under water in the vicinity of Los Moches. It is also planned that 
60,000 Kilowatts of electrical energy will be derived from this 
project. 

6. The Sinaloa project involves water and power from both the 
Sinaloa and Mocorito rivers. In 1955 this project consisted of 
40,000 hectares watered by simple diversion, but with the Sinaloa 
dam and the Jainas dam on the Sinaloa and a storage dam on the 
Mocorito, under construction, the ultimate project will reclaim 
140,000 hectares of new land and will provide 29,000 Kilowatt hours 
of electrical energy for the Guasave-Guamuchil communities. 

7. The Rio Culiacan development is a large-scale project involv- 
ing ultimately 200,000 hectares, half of the water coming from the 
completed Sanalona and Culiacan dams on the Culiaean river. Two 
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dams under construction on the Humaya and Tamazula tributaries 
will provide the balance of the water for this project, in the vicinity 
of Pericos. 

8. The San Lorenzo project is laregly in the planning and con- 
struction stage. Ultimately over 250,000 hectares will be reclaimed 
in southern Sinaloa state, but currently only 18,350 are being 
watered from simple diversion from the San Lorenzo River and 
from the Rio Santiago. Aside from these main rivers numerous 
small streams like the Sa de Los Frailes, the Elota, the Piaxtlan, 
the Quelte, the Presidio, the Saluarte, the Acaponeta, and the San 
Pedro in this area will combine to contribute to the ultimate pro)- 
ect. Most of these proposed dams will also be power dams and some 
294,000 Kilowatt hours of electricity will be generated from this 
area. 


Far Reacwine Cuances Witt Resuir 


Changes in Mexican west coast economy as a result of these 
reclamation developments already are numerous and far-reaching. 
From the standpoint of major crops these projects all lie within 
areas where wheat, cotton, sugar cane, rice, and winter vegetables 
are raised commercially. Hach of these crops will expand both in 
acreage and in production vields as more irrigated land becomes 
available, still further increasing Mexican cotton export competi- 
tion with the United States in world markets, and tending to make 
Mexico independent of the United States in wheat needs. Currently 
Mexico is nearly self-sufficient in wheat and the government would 
like to expand production so as to eliminate wheat imports alto- 
gether. 

Staple crops will thus no doubt be planted on most of the west 
coast project lands, as it is the policy of the Mexican government 
to discourage winter vegetable production for export and to em- 
phasize expansion of wheat, cotton, sugar cane, rice, and livestock. 
Reasons for this governmental attitude toward export vegetable 
creps are centered around high marketing and delivery costs, and 
a series of natural hazards such as frosts in Sonora, and insects and 
plant disease in both states which reduce the vields of exportable 
quality products. These unpredictable factors render most winter 
vegetable plantings economically marginal in relation to the value 
and amount of land devoted to them. With the possible exception 
of tomatoes and melons from Sinaloa, which have long been special 
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export crops, the trend toward green vegetables will perhaps be 
downward. Where permitted at all by governmentally supervised 
grower’s association allotments, most vegetables, including toma- 
toes, melons, peppers, corn, garbanzos, and beans, will be raised for 
the Mexican market, where standards of acceptance are not as 
high as in the United States. 

Finally one might note that the impact of this new reclamation 
is evident all along the northwest coast of Mexico from Hermosillo 
to Culiacan where irrigated fields of wheat, cane, and other crops 
are replacing the yucca, cactus, and mesquite of the native desert 
and steppe, and in the rejuvinated towns and growing cities like 
Hermosillo, Guaymas, Empalme, Ciudad Obregon, Navajoa, Los 
Moches, Guasave, Guamuchil, Pericos, and Culiacan, where local 
pride centers in new municipal market places and civic centers that 
have recently been constructed, in many instances since 1950. 

Sources OF INFORMATION 
1. Field notes and observations, summer of 1955. 


2. Carta del Obras Actuales y en Desarrollo en el Noroeste, (1954). Secretaria de Re- 
cursos Hidraulicos. 

3. Personal communication from the Subsecretaria de Agricultura y Ganaderia, Mexico, 
D. F., 21 October, 1955. 

4.°The Agricultural Situation of Mexico.” Foreign Agriculture Circular, US.D.A.. 
Foreign Agricultural Service, 19 December, 1956. 


SYNTHESIS OF GEOGRAPHIC, ECONOMIC AND 
LEGAL DISCIPLINES IN THE ANALYSIS OF 
WATER MANAGEMENT PROBLEMS 


Ray Y. GILDEA, JR. 
University of Florida 
INTER-RELATED PaTrTrERNS 

The control and utilization of water sources involves three in- 
tertwined dimensions or fields of endeavor that together form a 
unified framework for water management policies and decisions. 
If land is defined in terms of space and situation, water is a land 
resource. However, in contrast to the other land resources, water 
is migratory, and the character of the hydrologic cycle is needed 
to understand the existence and movement of water. The geo- 
graphical dimension points out the range and bounds of physical 
possibilities in terms of sources and uses of water. Altho the 
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range of physical possibilities is broadened by technology, it is not 
affected by prices and institutions. 

The economic dimension of water research is aimed at learning 
how to maximize human want satisfactions. The range of economic 
practicability is made larger by technological innovations, changes 
with costs and prices, and is contingent upon what is physically 
and institutionally possible. 

The institutional dimension indicates whether or not human be- 
havior will allow measures that meet physical and economic tests 
to be put into effect. While economics connects management goals 
with the physical and legal conditions needed for their achievement, 
the law provides means whereby economie goals may be attained 
in keeping with the acquisition of other goals that stem from popu- 
lar desires. Basic inter-relationships between law and economies 
have been stated for some time by such writers as John R. Com- 
mons and Roscoe Pound. 


SomMmE GrocrRAPHIC CONTRIBUTIONS TO WATER 
MANAGEMENT RESEARCH 


After a brief statement of patterns of interrelationship, let us 
now consider specific contributions made by each discipline in the 
solution of water management problems. 

Today, both here and abroad, many policy formulations have 
been delayed by serious deficiencies in physical and geographic 
data. Realistic water management implies man’s development of 
geographical resources according to their physical capabilities to 
vield water safely over time. As an aid to water managers the dis- 
cipline of geography is in a unique position since it is the one 
science that approximates an integration of all sciences, 

Physical facts concerning the rate at which the hydrologic cycle 
creates water products of a specific quality at particular times and 

‘ places are urgently needed in order to evaluate the capacity of the 
eyele itself. Geographical data regarding the intensity and vari- 
ability of precipitation, the water-holding capacity of individual 
soils, and the capacity of ground water storages are of first-rate 
quality. However, they do not delineate enough situations to permit 
the building of structures that will augment the productivity of the 
hydrologic cycle. 

Added valuable contributions to water research can also be 
made by cultural geographers. Watershed management problems 
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often involve many human problems arising from actions as the 
destruction of valuable recreational facilities or the deliverance 
of additional water to one individual at the expense of another. 
It is extremely difficult to apply economic principles to the solution 
of water questions if cultural difficulties have not been overcome 
beforehand. Cultural geographers, along with sociologists and 
psychologists, can determine the basic human difficulties underlying 
much water management research and work towards a realistic 
teamwork approach. 


Certain Economic CONTRIBUTIONS 'TO 
Water INVESTIGATIONS 

The contribution of economics to water management should be 
largely a matter of collecting and interpreting basic data. Many 
of the facts necessary to determine the value of water used for 
various purposes are not available. Questions such as the value of 
adding an inch of water to specific crops have not been answered ; 
and therefore, people are unable to evaluate accurately the desir- 
ability of erecting water control facilities. Since the largest use 
of water in the United States is for the irrigation of crops, this 
deficiency needs immediate study. Another pressing question is 
the determination of the economic value of water used for purposes 
of recreation. 

One of the particular tasks of economists is the allocation 
of water between uses and users by employing factor-product, 
product-product and production equilibrium functions. Here the 
marginal cost-marginal revenue concept is the basis of such 
analyses. 

Another contribution of economists is cost-benefit research. This 
type of investigation is often used in evaluating the economic feasi- 
bility and scale of development of water management structures. 
In this connection the goal is the maximization of benefits over 
costs. 


In the past few years new economic research has been directed 
toward the problem of selecting adequate water management peri- 
ods. New techniques such as the Gumbel Theory of Extreme Values 
will no doubt prove extremely useful in the future solution of this 
basic difficulty. ‘To illustrate, existing data may cover a period of 
20 years, but the planner desires to use a period of 50 years in order 
to minimize extreme price fluctuations and resultant conditions of 
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instability. The Gumbel statistical method takes the extreme values 
for the 20 year period and calculates the extreme values for other 
time periods. It should be noted here that the exactness of the eco- 
nomic solution rests on the accuracy of the physical data. 


LeGaL ConTRIBUTIONS 

At the present time property rights in water need to be de- 
fined in a precise manner in order to provide the stability necessary 
to justify long-term investments in water management facilities. 
Today many states are facing prolonged periods of inadequate 
water supplies, and legislators desirous of protecting property 
rights in water are faced with a variety of problems. For example, 
Florida legislators are uncertain as to how far riparian lake own- 
ers can transport water into upland areas for the purpose of irriga- 
tion; also, specific rights to deplete underground water supplies 
have never been defined in this state. Water rights must be deter- 
mined exactly to permit economists to establish the value of such 
rights accurately in the market place. 

Another problem now facing many states is the lack of adequate 
water terminology. To use another Florida example, in order to 
be navigable a watercourse must be (or have been) able in its 
natural state to permit navigation without artificial improvements. 
However, according to Federal law, waterways are navigable if 
they can be made fit for navigation through artificial improvements. 
There, a conflict in definitions needs to be resolved. Many states, 
including Mississippi and North Carolina, are beginning to in- 
corporate in their statutes distinct water terminology. 


CONCLUSIONS 

The extent of public interest in making water resources more 
productive has been shown in the past ten years by the creation of 
four presidential commissions and the initiation of many state 
water studies. Most individuals associated with detailed water in- 
ventories or management investigations are becoming quite con- 
scious of interrelated patterns. Nowadays the very existence of 
many uses for water and the presence of a variety of water man- 
agement organizations dealing with collections of problems bring 
about a need for close cooperation between numerous disciplines. 
No one field of study can solve most of today’s complex water ques- 
tions. The answers must come through joint research efforts. 
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In recent years the objective of many governmental studies has 
been to provide a basis for establishing public policy with respect 
to the use of water. Up to now no definite national policy with re- 
gard to water production has appeared. Clear-cut policies are being 
formed in some watersheds such as the Columbia and Tennessee 
Rivers. Also, water policy in the western states seems to be more 
clearly defined than in many eastern states where water supplies 
are more abundant. However, a number of current proposals to 
enlarge the productivity of the hydrologic cycle appear to rely 
largely on qualitative rather than quantitative data. 

It is quite probable that no great progress will be made con- 
cerning public water policy until geographers, economists, and 
lawyers work together to provide (a) additional quantitative hydro- 
logic data, (b) established values of water products and (¢) intel- 
ligible definitions of property rights in water. 


COLOMBIA’S FOREIGN TRADE 
MIRRORS HER ECONOMY 


LUELLA N. DAMBAUGH 


University of Miami 


Close relations between Colombia and the United States have 
long been fostered. The divergencies of the socio-economic milieu 
of these two nations have made their economies complimentary to 
each other. Cultural and social bonds are being strengthened with 
each exchange of students and professors, every application of 
foreign know-how, and thru the increase in tourism. In foreign 
trade, particularly, are they interrelated. 

Nature oF Foreign TRapE 

The very nature of Colombia’s foreign trade has caused marked 
fluctuations in the internal economy. The export of coffee, crude 
petroleum and other: primary materials, and the import of trucks, 
automobiles, machinery and other manufactures characterize the 
early stage of her economic growth. 

According to Anuario de Comercio Exterior, 1955, the 10 leading 
commodity exports, by value, were: coffee (83 per cent of all ex- 
ports), crude petroleum (11 per cent), bananas, refined sugar, fuel, 
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tobaceo leaf, platinum, gas oil, raw hides, and ipecacuana (medi- 
cinal root). The leading commodity imports, by value, were: trucks, 
internal combustion engines, automobiles, copra, tractors, gasoline, 
chemicals, cacao, lubricating oils, and iron and steel bars, rounds 
and squares (these 10 made up 20 per cent of all imports). 

An historical perspective of Colombia’s foreign trade reveals 
how very important the price of coffee has been to the economy, 
and how vulnerable the economy has been to world conditions. 

Between 1950 and 1944 there was for most years an export 
surplus due largely to the increased output of certain essential 
goods, the rising prices for those scarce goods in the United States 
market, and the paucity of goods at home and the bottoms to get 
consumer and capital goods to Colombian ports. A large dollar 
surplus accumulated. 

At the close of the war the vears 1945 to 1948 were ones of 
import surplus. This was easy to understand for the supply of 
goods and shipping to transport those goods became available, 
there was an accumulation of foreign exchange reserves to spend 
on imported goods, and foreign capital flowed in, especially for 
the exploitation of oil fields. This period marked the rapid use of 
dollar reserves. 

From 1949 to 1953 exports again exceeded imports, in value, this 
because of tighter exchange restrictions, higher customs duties (or 
import prohibitions), a more conservative domestic credit policy 
that restricted imports, and the high coffee prices that enlarged 
export returns. This hey-day was short-lived. 

Starting in 1954, stimulated by high coffee prices, a full-fledged 
boom gripped the nation. Imports once again exceeded dollar earn- 
ings. It is believed by some that the generosity of President 
Gustavo Rojas Pinilla in granting to the army the privilege of im- 
porting not only military equipment, but luxury items (from cuff 
links to Cadillaes) at the official rate of exchange was a contributory 
factor. The commercial debt mounted, 


Tue Austertry ProGraM AND [ts PossiBLE Errecrs oN THE ECONOMY 


An austerity program was announced subsequent to October 
1956 which called for a 13 per cent reduction in imports, or a cut 
of United States $60 million on an estimated volume of United 
States $450 million in 1956. The program was designed to balance 
imports (ineluding military and government purchases) against 
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the country’s earning capacity and reduce the backlog of commer- 
cial payments. 

To do this import licenses were limited to products considered 
strictly essential to the economy, and then only in relation to exist- 
ing stocks. The prohibited imports included nearly 500 items, or 
about one-half of all items appearing in the Colombian tariff. 

In June of 1957 the Colombian Government expanded the list 
of prohibited imports, thru a modification of the licensing and 
exchange control procedure. In place of the usual technique of 
increasing the relative cost of importing less essential goods, and 
limiting the issuance of licenses, the system now in vogue makes 
all imports subject to a uniform import tax of 10 per cent. All goods 
must still be licensed. Of the three categories of imported goods: 
prohibited, restricted, and free, the latter is made up mostly of im- 
ported industrial raw materials and manufactured products con- 
sidered indispensable to the economy of Colombia. 

Since the United States has fared largest in Colombia’s trade, 
normally totaling three-fourths of her exports and supplying two- 
thirds of her imports, one may query as to what effects such an 
austerity program may have on the econoniies of these two coun- 
tries if long in operation. United States exports to Colombia the 
first half of 1957 amounted to United States $91.8 million, a redue- 
tion of 49.3 per cent from the same period in 1956. Imports from 
Colombia in the first five months of 1957 totaled United States 
$151.1 million, or a reduction of 14.6 per cent from the similar period 
of 1956. In the United States there will be certain shifts in employ- 
ment. For Colombia, all goods will be higher priced. Shortages of 
industrial raw materials will curtail production, close plants, delay 
industrial expansion, and force layoffs. Especially hard hit will be 
those industries that depend on imported materials. Several foreign 
automobile manufacturers ready to open assembly plants and other 
processing industries already feel the pinch. The flow of foreign 
capital will eventually slacken, if not cease altogether. All these 
consequences will be injurious to the Colombian economy. 

IMPLICATIONS OF THE ForEIGN TRADE PicruRE 

This accumulation of evidence mirrors Colombia’s economic 
stage of development for mild coffee, in which Colombia leads the 
world, is still the barometer of business activity. While all walks 
of life reverberate more or less from the quickening or slackening 
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coffee pulse, the repercussion is greatest in the major geo-economic 
region in the country. It comprises the Departments of Caldas, 
Antioquia, Valle del Cauca, Cundinamarca (named in order of 
their rank in coffee production), especially the hillsides adjacent 
to the Cauca Valley, with tentacles reaching to the Pacifie and 
Caribbean shores. The cities of Medellin, Manizales, Cali, and 
Buenaventura handle most of the nation’s business, and most of 
that business is coffee. 

This segment of the economy is Colombian, Production rests 
with the small landowner, distribution and sales fall to the lot of 
the National Federation of Coffee Growers, and price to the supply 
and demand situation in the world market. A perennial tree crop 
subject to the whims of nature, to the temperament of the people, 
and to world conditions, coffee is the sine qua non of the Colombian 
economy. In 1955 there were 5.9 million bags (132 pounds) ex- 
ported, valued at Ps. 1,218 million, or United States $487 million. 
Coffee brought in nearly 8) per cent of the foreign exchange earn- 
ings in that vear. For 1956 only 5.1 million bags were exported, 
worth United States $412 million, or a decrease of United States 
$75 million. With exports of about 5.5 million bags a variation of 
one cent per pound alters the receipts United States $7 million. 

A longer view indicates growth in the coffee industry, and its 
increasing importance to the Colombian economy. In 1938 the 4.7 
million bags exported, worth eleven cents per pound, grossed 
United States $50 million. By 1953 the 6.5 million bags sold on the 
foreign market at 43 cents a pound totalled United States $369 
million. 

Is THERE A Sotution? 

What the American housewife considers a fair price for a pound 
of coffee, and what the Colombian farmer receives per pound of 
coffee produced are very dissimilar points of view. But one thing 
is certain, Colombia must strengthen programs now in operation 
designed to diversify her economy. She must continue to improve 
and coordinate her transportation facilities, plan new areas of 
colonization, explore and exploit new resources, rehabilitate over- 
used lands, alter the inverse pattern of land use in the uplands, 
raise health levels, and improve her standard of living. 

To effect a better balance among the various income producing 
sectors of her economy will require large amounts of capital. It is 
desirable that her favorable climate toward investment capital may 
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continue. She must also receive a fair price for her coffee on the 
world market. By herself, she cannot achieve these objectives, 
worthy as they are, for her economy is intimately linked with world 
conditions. 

The producers in Colombia and elsewhere in Middle and South 
America look to the Organization of American States as the logical 
forum for discussing the means of bringing a permanent, stabiliz- 
ing mechanism into existence. But it is more than a problem for 
the producer, importer, and consumer in the Western Hemisphere, 
for Africa accounted for 12 per cent of the world’s production in 
1956. Therefore, renewed efforts must be made to realize a rational 
international coffee agreement, an agreement that will include all 
the world’s major coffee producing and consuming nations, includ- 
ing the United States. Senor Manuel Megia, known internationally 
for his interest in quality production and price stability, feels the 
need for an international coffee agreement as a protective measure 
when it is necessary. With this opinion many producers concur; 
some disagree, 


THE NATIONAL COUNCIL AT WORK 


MEMBERSHIP: The National Council for Geographic Education has just closed 
one of the most successful years in its history as far as membership is concerned. There 
has been an overall increase of nearly 20 per cent in membership. This is most en- 
couraging. Much of the credit for this growth in membership must be given to our 
most efficient and energetic Secretary, Dr. John W. Morris. Credit should also be given 
to you active State Councils and the State Coordinators who have worked under the 
leadership of the Director of Coordinators, Dr. Herbert Gross, 

Let us not rest on our laurels, however, but let us double the membership in the 
coming years. How can it be done? Where are the members coming from one may ask? 
As one looks over the list of the members in the State Councils, it is quite apparent 
that only a small percentage are also national members. Why not adopt this slogan for 
the coming vear, “EVERY STATE MEMBER A NATIONAL MEMBER.” 

CONTRIBUTING MEMBERS: Along with the over-all increase in membership 
there has been a corresponding increase in the number of contributing members. Persons 
belonging to this group pay a membership fee of $10.00 per year, and thus provide a fund 
for carrying our projects and the publication of the same. Some 62 names appeared on 
the official program of the meeting in St. Louis as Contributing Members. Several 
members sent in their fees too late to have their names printed at this time, The names 
of many people on this list have appeared year after year. They have carried the burden 
of financing the many publications of the National Council for Geographic Education. 
WHY NOT BECOME A CONTRIBUTING MEMBER THIS COMING YEAR? 

LOCAL ARRANGEMENT COMMITTEE: The burden and much of the success 
of our annual meeting is due in large measure to the untiring work of the Local Ar- 
rangement Committee. The National Council for Geographic Education is, indeed, 
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grateful to these people. At the St. Louis meeting the following served as the Local 
Arrangement Committee: 
John W. Conoyer and Emily H. Baker, Co-Chairmen 
Miss Emily H. Baker 
Mr. Donald Wise 
Mr. Richard Laverty 
Mr. John W. Snaden 
Mr. Robert Hodge 


Registration Committee 

Mrs. Dorothy Lell, Chairman 

Mrs. Velma Benner 

Miss Blanche Van Dillen 

Mr. James Yochum 

Dr. Howard Hirt 

Dr. Jessee Wheeler, Jr. 

Dr. James Collier 

Mr. Ross Pearson 

Banquet and Luncheon Committee 


Field Trip Committee 
Mr. Earl Quist, Chairman 
Mr. John Conoyer 

Miss Josephine Finnegan, Chairman Mr. Jim Shapleigh 

Ina CuLLom Rosertson, President 

National Council for Geographic Education 


EDITORIAL NOTES AND NEWS 


The following persons held Contributing Memberships in the National Council 
for Geographic Education in the first part of 1957. 


Anderzhon, Mamie L. 


Archer, Alford 
Bacon, H. Phillip 
Baker, Emily V. 
Barton, Thomas F., 
Beck, James R. 
Berry, William J. 
Bershlag, George 
Bohn, Viola M. 
Botts, Adelbert K. 
Buell, Irma 

Carls, Norman 
Casper, Berenice M. 
Corfield, George S. 
Cullin, Florence 
Dragon, Rosaline Grosz 
Fiselen, Elizabeth 
Flemington, Adah 
Garland, John H. 
Goebel; Anne M. 
Gross, Herbert H. 


Grosvenor, Gilbert 
Hansen, Frances M. 
Harbeson, Cordelia 
Howarth, Margery D. 
James, Preston E. 
Jennings, Charles W. 
Koch, G. David 
Kohn, Clyde F. 
Lemert, Ben F. 
McConnell, Wallace R. 
McWenie, Mary W. 
Maddox, Joseph T. 
Meyer, A. H. 

Mixter, Helen 


Montgomery, Katherine 


Morris, John W. 
Oram, D. Dorcas 
Parker, Edith P. 
Parson, Ruben 
Phillips, Mary Viola 
Porochniak, Paul 


Prange, James W. 
Robertson, Ina C. 
Scarfe, N. V. 

Shaw, Earl B. 
Shawkey, Ada M. 

Sill, Margaret 

Sletton, Cora P. 
Smith, Guy-Harold 
Sorensen, Clarence W. 
Stetter, Karl 

Stewart, Helen B. 
Stroup, John I. 

Svec, M. Melvina 
Thralls, Zoe A. 
Tillman, Arthur G. 
Van Cleef, Eugene 
Wassman, Florence K. 
Watkins, Laura Louise 


Whittemore, Katheryne T. 


Zinc, Nora E. 


rhe Society of Woman Geographers is offering two fellowships in geography for the 
academic year 1958-1959. These awards will be in the sum of $2,300 each. One will be 
given at Columbia University and the second at Clark University. Both are for women 
students to do graduate work in geography. These fellowships have become possible 
through a bequest to the Society from one of its members, and they are to be known 
in honor of the donor as the Adeléne Moffat Fellowships of the Society of Woman 
Geographers. The Columbia University fellowship is to be awarded annually, while the 
second fellowship will be rotated among various universities. 
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Over half a million students in junior and senior high schools ..... 


have used 


Geography 


and 


Geography and World Affairs has won its place among the truly great text- 
books in American education because 


e it is a careful and thorough study of the role of geography in world affairs 


e it is the kind of geography that is exciting and timely, the type of 
geography teachers like to teach 


it helps you do the teaching job you want to do 
it challenges the interest and ability of the student 


it contains built-in aids, such as workshop activities that are fun, the 
picture-map-content technique, hundreds of illustrations and graphs, and 
many others 


it has a teachers manual created to be valuable to the experienced 
teacher and the new one 


it has a workbook with activities for the both bright and slow student 


it has a built-in atlas of the new Merged-Relief maps, and also many 
special purpose maps 


it presents to the teen-ager in language geared for his understanding the 
world problems he will have to face as a citizen 


Would you like to see an evaluation copy? If so, please write 
RAND MSNALLY & COMPANY * Box 7600 « Chicago 80, Illinois 


Remember YOUR Rand McNally Field Representative 
is a professional educational consultant 


Deal with those who deal with us—Write our Advertisers 
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The best - selling Geography ... 
Our World and Its Peoples 


by Edward R. Kolevzon and John A. Heine 


Cultures and civilizations in different regions, relating 


geography to both history and the contemporary scene 
Jwo popular Social Studies Joxts ... 
Eastern Lands e Western Lands 


by R. O. Hughes and C. H. W. Pullen 


Companion texts forming a single, unified course, integrat- 


ing geography, elementary economics, civics and history 


*" ENGLEWOOD CLIFFS, N.J. e SAN FRANCISCO 


EDITORIAL NOTES AND NEWS 
Professor Clarence F, Jones, chairman of the Northwestern University department of 
geography, has been appointed the United States national member of the commission 
on geography of the Pan American Institute of Geography and History. 
Professor Jones, who resides at 614 Ingleside Place, Evanston, was chairman of the 
Advisory committee to the United States national member of the commission from 


1949 to 1955. He received the first Pan American geographical award, a gold medal 
“for the most outstanding contribution to the geography of the Americas from 1949 
to 1952.” 


The JournaL or GrocrarHy now offers a subscription rate to students, Orders must 
come in groups of not less than five, cash with order, at the rate of $2.25 for each sub- 
scription, Nine issues during the school year will be sent to each subsecriber’s address. 

In Weatherford, Texas under the hard work and leadership of Mrs. Beulah Caraway 
there has been formed a Junior Geography Club with the official name “The Weatherford 
Junior Geography Club.” 

They have prepared a Constitution and have bi-monthly meetings. Students of the 
geography classes of the Junior High School are eligible for membership. They now 
have a membership of 110. Scheduled field trips are part of their activities. 

Mrs. Beulah Caraway is also President of the Texas Council for Geography Teachers 
this year (the second year of this organization). 

Dr. Jack C. Ransome, Assistant Editor of the Journal of Geography, during the two 
years of 1955-1957, has resigned from the Department of Geography, Indiana University, 
and accepted a position as an Urban Geography Specialist with Kroegers. 


Mention the JOURNAL—It Assures Service 
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“ESCAPE MAPS” 


——— LITHOGRAPHED ON CELLANESE ACETATE CLOTH —— 


fre 
ATE | Illustration at left shows a sec- 
ents 


wre eta «at we tion of the 24” x 23” map, No. 


133. Kun-Ming, Yunnan, China 


come wat to Chabua, Assam, India, "The 
Hump" map or Burma Road. 
Western portion is on one side, 
eastern portion on the other. 
Sepia toned lands snaked by the 
historic and holy rivers, the 
Yangtze, Salween, Brahmaputra. 
Border contains interesting ex- 
amples of calligraphy in six dif- 
ferent languages. Translation: "'| 
am an American Airman. My 
plane is destroyed. Please give 
me food and take me to the 
nearest military post'’, etc. 
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These maps were made to with- 
stand wind and water in the Far 
East in World War Il, to be car- 
ried in the pockets of pilot and 
crew on flight missions over 
enemy territory. 


They are more detailed than 
most reference maps. Scale for 
| most of them is 1|:1!,000,000. 
cot Projection, Lambert conical. 


They add value to any map collection, and may be used for many 
decorative purposes, as well as for the fashioning of garments. 


Nine different maps, each with map on each side. Sold sepa- 
rately, or the set of nine for $7.75, postpaid, while they last. 


Write for informative circular, G43. 


DENOYER-GEPPERT Co. 


5235 Ravenswood Ave., Chicago 10, TIL. CHARTS e ATLASES 


Tell Advertisers You Saw It in the JOURNAL 
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Vew—for January P. 


The Pattern of Asia 


Edited by Norron GinsBurc, University of Chi- 
cago. Co-Authors: JoHN BRrusH, Rutgers Uni- 
versity; NORTON GINSBURG; SHANNON MC CUNE, 
University of Massachusetts; ALLEN PHILBRICK, 
Michigan State University; JOHN RANDALL, 
Ohio State University; and HEROLD Wiens, Yale 
University 


Unique in its approach, this new geography 
text presents vour students with the economic 
and political development problems of Asia as 
they are related to the dynamics of Asian geog- 
raphy. 


Covering the entire continent and its two- 
thirds of mankind, the text deals with East 
‘ Asia, Southeast Asia (including parts that have 
been neglected to date), South Asia, Southwest 
Asia, and the Soviet Union. 


An abundance of half-page and_ full-page 
photographs, accompanied by detailed de- 
scriptive legends, serve to emphasize points 
made within the written material. The carto- 
graphic excellence of the book facilitates a 
sound understanding of the subject matter. 
Land-use maps showing railroads, industries, 
ete., are included for each of the countries con- 
cerned. 


approx. 800 pages 6" x9" — Text price $8.75 


To receive a first-press copy, write BOX 903 


PRENTICE-HALL, Inc. 
Englewood Cliffs, New Jersey 


Do Your Part—Buy from our Advertisers 


